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The prevalence of diverticulosis has increased in industrialized countries in recent years and the condition is reported in up to 60 % of patients older than 70 years [1, 2] . Diverticular disease is one of the most common causes of lower gastrointestinal bleeding and accounts for 30 % -40 % of all such bleeds [3, 4] . Many diverticular bleeding episodes resolve spontaneously. However, according to the literature about 50 % of patients require blood transfusion and 18 % -53 % need emergency surgery [2] . Patients undergoing anticoagulation treatment or presenting with severe hemorrhage are at high risk of both morbidity and mortality. The treatment of diverticular hemorrhage remains controversial. If endoscopy can identify the bleeding diverticulum and disrupted inner vessel, therapies such as epinephrine injection, electrocautery, rubber band ligation, or hemoclip placement may be used [3, 4] . In this case series we describe six patients with a high operative and rebleeding risk who received an over-the-scope clip ([OTSC]; 17.5 mm or 21 mm) for the treatment of colonic diverticular bleeding with an identifiable bleeding source. Four of the six patients in our series were receiving anticoagulation or antiplatelet therapy. The fifth individual was morbidly obese, with a body mass index of 38 kg/m 2 . The sixth patient presented with hemorrhagic shock. For OTSC placement, a standard adult colonoscope (e. g. EC590Z M-type; Fujifilm, Tokyo, Japan) was used. In patients with an actively bleeding diverticulum, or with bleeding stigmata such as a visible vessel or sentinel clot within the diverticulum, the diverticulum was first marked cranially with a standard clip (• " Fig. 1 a, b;
• " Video 1). The endoscope was then withdrawn and the OTSC was mounted on its distal end. The endoscope was reinserted, and the lesion was centered within the transparent cap of the OTSC. Suction was carefully applied in order to allow an inversion of the diverticulum into the cap together with the surrounding normal colonic wall. The OTSC was then slowly released from the transparent application cylinder (• " Fig. 1 c, d ). Correct application of the OTSC and primary hemostasis was achieved in all patients.
• " Table 1 gives an overview of patient and treatment characteristics, and results. In four patients the OTSC remained the only endoscopic treatment, and all these patients had an uneventful further clinical course. One patient presenting with diverticular bleeding in the ascending colon (patient 2) developed severe rebleeding at the diverticular site. A second OTSC was successfully applied on the central tissue mound as well as three standard hemoclips. The patient remained asymptomatic and had an uneventful course. The second case of recurrent bleeding occurred 13 days after OTSC treatment in a patient with a mechanical aortic valve who was receiving therapeutic anticoagulation (patient 3). Recurrent bleeding in the sigmoid colon was treated using fibrin glue injection into the central tissue mound plus application of a standard hemoclip. The rebleeding in two of these high risk patients illustrates both the advantage and the limitations of the OTSC. The sawtooth-like configuration of the macroclip permits sufficient perfusion of the centrally captured tissue and prevents necrosis in a similar way to a surgical stapler. The sharp teeth of the OTSC t-type clip used allow secure anchoring within the normal tissue surrounding the neck of Fig. 1 Endoscopic application of the over-the-scope clip (OTSC) for treatment of acute colonic diverticular bleeding. a A diverticulum with a visible vessel (0.3 mm, red arrow) was detected in the sigmoid colon. b The site was marked with a standard hemoclip (blue arrow). c In a second step, the target diverticulum was inverted into the cap of the OTSC by suction. d The OTSC was then released.
Video 1
Detection of acute colonic diverticular bleeding in high risk patients, and treatment with an over-the-scope clip.
the diverticulum. Both characteristics may be advantageous compared with rubber band ligation. The findings from our case series presented here confirm the results recently published by Probst et al. for a case of diverticular bleeding in a patient undergoing anticoagulation therapy [5] . To our knowledge, this is the largest case series published on the use of the OTSC system for the treatment of diverticular bleeding in high risk situations. We believe that OTSC placement is a safe and effective new option for patients in whom the bleeding diverticulum can be identified endoscopically.
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